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(54) ANTIBACTERIALLY PROCESSED CORRUGATED CARDBOARD CASE AND METHOD 
FOR ANTIBACTERIAL PROCESSING THEREOF 

(57)Abstract: 

PURPOSE: To retain a stable antibacterial effect despite the attachment of rainwater to a case 
and the friction between cases by coating the surface of the case with an antibacterial agent 
containing antibacterial metal. 

CONSTITUTION: As an antibacterial agent containing antibacterial metal, the powder having 
supported on an inorganic carrier the metal ions of silver, copper, zinc, tin, etc, or the 
compounds are used. Concerning the inorganic carrier, it is preferable that any one of the 
zeolite, AAS, silica gel, activated alumina and calcium sulfate large in moisture content and high 
in chemical stability be used. It is also preferable that the antibacterial metal ions of silver, 
copper, zinc and tin be retained on a zeolite having a particle size of at most 50^im in diameter 
by ion exchanging due to the safety or easiness of processing in the endogenous production 
process. In order to apply such an antibacterial agent to a corrugated cardboard, an 
antibacterial coating agent is prepared which has powdery antibacterial agent added to and 
dispersed in the resin binder for use in a coating material or printing ink and the surface of the 
corrugated cardboard is coated with such a coating agent. In this way a high antibacterial 
function can be stably retained. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . , , , ,. 

[Claim 1] The antibacterial treatment carton box characterized by carrying out spreading 
processing of the antimicrobial agent containing an antibacterial metal on a front face. 
[Claim 2] The antibacterial treatment carton box according to claim 1 whose antibacterial metal 

is complex ion. . . 

[Claim 3] The processing approach of the antibacterial treatment carton box characterized by 
carrying out the overcoat of the spreading processing of an antimicrobial agent to the corrugated 
paper after printing processing. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Dndustrial Application] In drugs, food, etc.. this invention performs an antibacterial treatment to 
the carton box used during circulation and storage from a package and a packing activity, and 
offers the function to keep protection of contents, and a consumer's insurance. 
[0002] 

[Description of the Prior Art] Recently, the wrapping which scoured the antimicrobial agent to a 
plastic working article, plastic film. etc. is developed and examined. However, these are not 
performed in the range in a unit protection to the last, and the consideration as a shipping box of 
a PD means is not made. Moreover, although the technique of the antibacterial treatment in the 
production process of papers, such as paper making, is also developed, there is a problem of the 
antibacterial effectiveness of a printing part falling by printing processing of a back process. 
Furthermore there was a problem also in limited production with a wide variety in respect of the 
dimension and volume of a box. The practical technical proposal of the antibacterial treatment in 
the corrugated paper used as a shipping box is not made. [ many ] 

[0003] , , 

[Problem(s) to be Solved by the Invention] The approach suitable for production of a variety of 
carton boxes which are stabilized and hold the strong antibacterial ability used with a hospital, 
food etc is searched for. As stable antibacterial ability, it is desirable that effectiveness can be 
held by adhesion of storm sewage, friction of boxes, etc. Moreover, in production, production is 
possible for insurance, and that whose wide variety can be produced in limited amounts is 
desirable. 
[0004] 

[Means for Solving the Problem] this invention person etc. is carrying out spreading processing 
of the antimicrobial agent containing an antibacterial metal on a front face, as a result of 
examining the approach suitable for production of a variety of carton boxes which are stabilized 
and hold strong antibacterial ability in view of the above-mentioned problem, and it came to 
complete a header and this invention for an antibacterial treatment carton box being easily 
producible. 

[0005] This invention is explained below. As an antimicrobial agent which contains an 
antibacterial metal in this invention, the fine particles which supported the ion and its compound 
of metals, such as silver, copper, zinc, mercury, lead, tin, a bismuth, cadmium, and a thallium, to 
inorganic support can be illustrated. Although a crystalline aluminosilicate (henceforth a zeolite), 
an amorphism aluminosilicate (it is called Following AAS), silica gel, an activated alumina, a 
silicious marl, activated carbon, a calcium oxide, oxidation MAGUNASHIUMU, a calcium sulfate, 
magnesium perchlorate. etc. can be mentioned as the above-mentioned inorganic support, water 
capacity is large and it is desirable to use the high zeolite of chemical stability, AAS, silica gel, an 
activated alumina, or a calcium sulfate. Among these, the thing which made silver, copper, zinc, 
and the antibacterial metal ion of tin hold according to the ion exchange to a zeolite with a 
particle diameter of 50 micrometers or less is more desirable than the safety in a production 
process, and the ease of carrying out of processing. 
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[0006] In this invention, bi^natural zeolite and permutite can be useo^a "zeolite." A zeolite 
is aluminosilicate which generally has three-dimensions skeletal structure, and is XM2/nO- 
aluminum203. YS i02, andZH20 as a general formula. It is displayed. The ion exchange is good 
for M here. **** ion is expressed and it is usually 1 or a divalent metal ion. n is the valence of 
ion (metal). X and Y show each metallic oxide and a silica multiplier, and Z shows the number of 
water of crystallization. As an example of a zeolite. A-mold zeolite, X-mold zeolite, Y-mold 
zeolite, T-mold zeolite, a high silica zeolite, a soda light, mordenite, ANARUSAIMU. clinoptilolite, 
a CHABA site, erionite, etc. can be mentioned, for example. However, it is not limited to these. 
The ion exchange capacity of these instantiation zeolite is A-mold zeolite 7 meq/ g. X-mold 
zeolite 6.4 meq/g. Y-mold zeolite 5 meq/g. T-mold zeolite 3.4 meq/g. soda light 1 1.5 meq/g. 
mordenite 2.6 meq/g, and ANARU. It is SAIMU 5 meq/g, clinoptilolite 2.6 meq/g. CHABA site 5 
meq/g. and erionite 3.8 meq/g. and all have sufficient capacity to carry out the ion exchange 
with the antibacterial metal ion. 

[0007] the part or all, such as the ion in which the ion exchange in the above-mentioned zeolite 
of the antimicrobial agent containing the antibacterial metal used by this invention is possible, for 
example, sodium ion, calcium ion, potassium ion, magnesium ion, and iron ion, — an antibacterial 
metal ion — ammonium ion and an antibacterial metal ion permute preferably, as the example of 
an antibacterial metal ion — silver, copper, zinc, mercury, tin, lead, a bismuth, cadmium, 
chromium, or the ion of a thallium — the ion of silver, copper, or zinc can be mentioned 
preferably. 

[0008] Containing 0.1 to 1 5% is appropriate for an antibacterial point to the above-mentioned 
antibacterial metal ion in a zeolite. The antibacterial zeolite which contains 0.1 - 15% of complex 
ion. a copper ion, zinc ion, or tin ion 0.1 to 18% is more desirable. Moreover, by carrying out the 
ion exchange of the ammonium ion to this antibacterial zeolite further 0.5 to 5%, discoloration of 
this antibacterial zeolite can be prevented effectively. In addition, in this specification, % means 
weight % of 1 1 0-degree-C desiccation criteria. 

[0009] The manufacture approach of the antibacterial zeolite used by this invention below is 
explained. For example, the antibacterial zeolite used by this invention contacts a zeolite in 
antibacterial metal ions, such as complex ion prepared beforehand, a copper ion, zinc ion. or tin 
ion, and the mixed water solution which contains ammonium ion further preferably, and makes 
the ion in which the ion exchange is possible and the above-mentioned ion in a zeolite permute. 
A batch type or continuous system (for example, column method) can perform preferably 10-70 
degrees C of contact at 40-60 degrees C for 10 to 24 hours for 3 to 24 hours. In addition, it is 
appropriate 3-10, and to adjust pH of the above-mentioned mixed water solution to 5-7 
preferably. Since a deposit into zeolite front faces, such as a silver oxide, or pore can be 
prevented by this adjustment, it is desirable. Moreover, as for each ion in a mixed water solution, 
all are usually supplied as a salt. For example, tin ion. such as zinc nitrate (II), a zinc sulfate, 
perchloric acid zinc, thiocyanic acid zinc, and zinc acetate, can use sulfuric-acid tin etc., and, as 
for a copper ion, a silver nitrate, silver sulfate, perchloric acid silver, silver acetate, a diamine 
silver nitrate, a diammine silver sulfate, etc. can use [ as for zinc ion, such as a copper nitrate 
(II), a copper sulfate, perchloric acid copper, copper acetate, and a tetracyano copper acid 
potassium, ] complex ion for an ammonium nitrate, an ammonium sulfate, ammonium acetate, an 
ammonium perchlorate. ammonium thiosulfate, ammonium phosphate, etc., as for ammonium ion. 
[0010] By adjusting each ion (salt) concentration in said mixed solution, the content of the 
complex ion in a zeolite etc. is controllable suitably. For example, when an antibacterial zeolite 
contains complex ion and zinc ion, the antibacterial zeolite of 0.1 - 15% of complex ion contents 
and 0.1 - 18% of zinc ion contents can be suitably obtained by making complex ion concentration 
in said mixed water solution into 0.002 M/l - 0.15 M/l, and making zinc ion concentration into 
0.15 M/l - 2.8 M/l. Moreover, when an antibacterial zeolite contains a copper ion, tin ion, and 
ammonium ion further, the copper ion concentration in said mixed water solution can obtain the 
antibacterial zeolite of 0.1 - 18% of copper ion contents, 0.1 - 18% of tin ion contents, and 0.5 - 
5% of ammonium ion contents suitably, when 0.1 M/l - 2.3 M/l and tin ion concentration make 
0.15 M/l - 2.5 M/l and ammonium ion concentration 0.2 M/l - 2.5 M/l. 

[001 1] In this invention, the ion exchange can also be carried out by contacting each water 
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solution and a zeolite serialising the water solution which contains e^ion independently in 
addition to the mixed water solution like the above. The concentration of each ion in each water 
solution can be defined according to each ion concentration in said mixed water solution. The 
zeolite which the ion exchange ended is dried after fully rinsing. It is desirable to perform 
desiccation at 70-90 degrees C by ordinary pressure under 105 degrees C - 115 degrees C or 
reduced pressure (1 - 30torr). . 

[0012] In this invention, as an approach of carrying out spreading processing of the antimicrobial 
agent containing an antibacterial metal on a corrugated paper front face, the antibacterial 
coating agent which carried out mixed distribution of this antimicrobial agent powder can be 
created to the resin binder used at a coating or printing ink, and spreading processing can be 
performed on a corrugated paper front face using the various coating approaches or the printing 
approach Here, as the above-mentioned resin binder, the thing which made straight mineral oil. 
vegetable oil. an organic solvent, water, etc. dissolve or distribute rosin denaturation phenol 
resin an alkyd resin, polyester resin, coumarone-indene resin, acrylic resin, polyurethane resin 
vinyl chloride resin, vinyl acetate resin, maleic resin, styrene maleic resin, ketone resin, butyral 
resin cyclized rubber, a shellac, casein, etc. can be mentioned, for example. 
[0013] As an approach of carrying out mixed distribution, various mixers etc. can also perform 
this antimicrobial agent powder to these resin binder using the various dispersers used for 
manufacture of a coating and printing ink. such as the approach of carrying out stirring mixing or 
3 rolls and a bead mill. In addition, in order to hold distribution of antimicrobial agent powder 
more stably in an antibacterial coating agent, it is desirable to stir enough by a mixer etc. before 
spreading processing. 

[0014] In addition, as for the above-mentioned antibacterial coating agent, in corrugated paper, 
what carried out mixed distribution of the antimicrobial agent powder is desirable to the binder of 
the aquosity emulsion of the alkali water solution of acrylic resin applicable to these pnnting 
machines, maleic resin, and styrene maleic resin, a glycol solution or acrylic resin, styrene acrylic 
resin and styrene resin on the relation for which the flexographic press or PURISURO printing 
machine which used aquosity printing ink or glucohol solvent mold printing ink is used. 
[0015] In this invention, as an addition of the antimicrobial agent powder which the above 
mentioned antibacterial coating agent is made to distribute, although it changes with spreading 
conditions, it is desirable to carry out mixed distribution 0.5 to 10% of the weight into an 
antibacterial coating agent. 

[0016] In this invention, the processing approaches differ out of - among corrugated paper to 
process an antibacterial coating agent by a flexo printer (printing box-producing machine) etc. 
** Zhang Kapp does spreading processing of the inside of corrugated paper with the viscosity for 
10 - 12 seconds with the common rubber version at #4 No. 

** Carry out an overcoat from after printing displaying the outside of corrugated paper. In order 
to protect from external pressure, such as friction of transportation etc., Zhang Kapp does 
spreading processing of the thick peak with the viscosity for 18 - 20 seconds with the same 
rubber version as the inside at #4 No. The mesh of the anilox roll of the printing machine in that 
case makes 1 65 lines / inch a criterion. 

[0017] As for the coverage of an antibacterial coating agent, in the antibacterial treatment 
carton box of this invention, it is more desirable than the point of antibacterial ability to consider 
as per [ 20-30g ] two 1 m of corrugated paper front faces, the antibacterial treatment carton box 
of this invention — the shipping box of drugs and a medical device, the container of the use in a 
hospital, an arrangement box. and simple assembly — a chair — it is applicable to the carton box 
of applications, such as a shipping box of ****, such as - table and Biel juice, and a shipping box 
of the food product of raw and half a lifetime. 
[0018] 

[Effect of the Invention] The antibacterial treatment carton box of this invention has the 
following effectiveness. 

** Antibacterial high ability is stabilized and is held. 

** It is safely producible simple with the existing corrugated paper facility. 
** Both mass production method and low production can respond. 
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** There is no degradationTf the mechanical strength of corrugated piPfr also by antibacterial 
treatment. 

** Excel compared with what has raw abrasion resistance and slide resistance-proof. 

** The point of ****** does not have degradation uninfluential by the important contents of 

printing by the PD, either. 

[0019] 

[Example] An example explains this invention in more detail below. 
The example of reference (adjustment of an antibacterial aluminosilicate) 
A-mold zeolite powder of marketing which carried out stoving at 1 10 degrees C (Na20- 
aluminum203, 1.9Si02, andxH20: mean particle diameter of 1.5 micrometers), the mordenite 
powder made from Shinagawa Fuel ZEOMIKKU (Na20-aluminum203 f 9.7Si02, andxH20: mean 
particle diameter of 2.0 micrometers) — water — in addition, it considered as the 1.31. slurry, 
and it stirred after that, and it deaerated, 0.5-N nitric-acid solution and water of optimum dose 
were added further, pH was adjusted to 5-7, and the whole picture was made into the 1.81. slurry. 
Next, for the ion exchange, the mixed water solution containing an antibacterial metal ion was 
added, and the whole picture was set to 4.81., and it held in the condition of having made 
equilibrium reaching, having held this slurry liquid at 40-60 degrees C, and stirring it for 24 hours. 
Each water solution of a silver nitrate, zinc nitrate, and an ammonium nitrate was used as a 
solution for the ion exchange. It rinsed until it filtered the aluminosilicate phase after ion- 
exchange termination and the superfluous silver in an aluminosilicate phase, zinc, and ammonium 
ion were lost with warm water. Next, stoving of the sample was carried out at 110 degrees C, 
and the antibacterial aluminosilicate fine-particles sample was obtained. The data of the obtained 
sample are shown in Table 1 . 
;0020] 
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[0021] Example (creation of an antibacterial treatment carton box) 

The antimicrobial agent powder adjusted in the example of reference was used, and the 

antibacterial coating agent of the following specification was adjusted. In addition, the viscosity 

of an antibacterial coating agent added and adjusted water in Zhang Kapp #4. 

[0022] (Specification) The styrene acrylic resin emulsion (50% of solid content; Johnson polymer 

JON krill 780) 70.0 section, the styrene acrylic resin alkali water-solution (30% of solid content; 

Johnson polymer JON krill 61 J) 25.0 section, the silicone system defoaming agent 0.5 section, 

the polyethylene wax 2.0 section, antimicrobial agent powder The class and addition number of 

copies of the 0.5 to 10 section and antimicrobial agent powder are shown in Table 2. 
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[0024] The adjusted antibacterial coating agent was supplied to the ink tank of a flexo printer, 
and spreading processing of an inside and the external surface was carried out respectively. 
Coverage of the antibacterial coating agent in this case was taken as per [ 20-30g ] two 1 m of 
corrugated paper front faces. Then, the antibacterial treatment carton box was created through 
the box-producing process of - punching, bending, and junction with the slot. 
[0025] The example 1 (antigenecity study) of a trial 

From the carton box obtained in the example and the example of a comparison, the test piece 
was cut off to 5x5cm, and Staphylococcus-aureus fungus liquid (100,000 pieces/(ml)) was 
cultivated to this for 24 hours at 1ml fish flour humidity of 93%, and the temperature of 25 
degrees C. The bacillus after culture was probed, the number of micro organisms was measured, 
and it evaluated antibacterial. A result is shown in Table 3. 
;0026] 
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N o. 


ft*ttK* 




mm'i 


0 


0 




0 


0 




0 


0 




0 


0 




0 


0 




0 


0 




2. 0 X I 0 * 


1 . 7 x 1 0 T 



[0027] The example 2 (antifriction trial) of a trial 

The test piece was cut off to 2x2.5cm, and was processed 1000 times by 500g load using the 
testing device in the wear-proof strength specified to JIS-P8136 from the carton box obtained 
in the example and the example of a comparison. According to the approach of the above- 
mentioned example 1 of a trial, the effect of the wear nature to antibacterial ability was 
evaluated about this test piece. Staphylococcus-aureus fungus liquid (105 pieces/(ml)) was 
cultivated to the test piece for 24 hours at 0.5ml fish flour humidity of 93%, and the temperature 
of 25 degrees C. The bacillus after culture was probed, the number of micro organisms was 
measured, and it evaluated antibacterial. A result is shown in Table 3. 



[Translation done.] 
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& m$^tt^#<»&'<*ywmiz.muri£toz>z. 
t^t'ts. -<* ytcwumi u t~ m * a y t*. ftfr 

1 5*C, Xliil^E (1— 3 0 t o r r) T7 0~9O'C 
[0012] ^fSB^fcfewTti, fctSi££^ 




4$H¥ 8-151037 



fw-\-fflmj yt&izmm-tzm&u y?-iz.mm 

-f>^>8ffll. 7*y;i/fSfll. tfy 
[0 0 13] in&fflBg-'W^df-tcS^iafflWIBsSSrffl 

[0014] j&is, a^-;Hcfev\Tli, *ttBWI-f> 
^Sl©7;u^U7K^S ; fe)L<li^U3-;b^ Sfeii 

7 * u muss, m-isy-rtv /wm. ^ u 

.[0015] *|g^fCJ3^T, ±fifiiS3— r-r>i^W 
*oT*8s636S. fitS^-^-O^^CO. 5-10 
[0 0 16] *«WfCfeV^, f-^>^0W&-7 

4^io~i 2^^{CT^p*nx-rs. 

[0017] 3js:|gH^cDMB*DX©^-;l^^c^3v^Tfi^:@ 
n-j-j y ^j®^Si4, ad<-;i^S i m2^fe y 

2 0-3 0 fc«*tSffiil<Z)^.J:y»*L^. 

x-7>, • s/3.-^«®)Stea)^«e». 4 ■ * 



(4) 



[00 18] 

So 

®^T*SS&fWJi^fcf2#&<, Steffi© jft*#ffc 

[0 0 19] 

BtttM KTaWW SrIQfiWK: «fc U 3Hc» L < i&sB-r 

110TCT'Jl8»$a®Lfcr^R©A-Mif34-^-f h»* (Na 2 * 



8-151037 



*0 • A1203- 1.9Si02 ■ x H2O :'9«MB&1.5jmO . 
S^*>W^y?B i EW ! *-'f (Na 2 0 • AI2O 

3 • 9.7Si02 • xH 2 0 : uti SrTfc&flfl*. 

e>{C^fi©0.5N5gS^i:7Kt fcftl^T P H& 5~ 7 
ICJBSU £*fcl.81©*5'J-fcLfe. ^C-f^-> 

^§R81tU ZLC0X^'J-*£$:4 0 — 6 01CtC# 
»b 2 4 ^RgSWLoo«KSItCg^^-a:f-^(C-S 

m^'poym^ioym. ass, ry^-o&jxytfiteK 

[0020] 

«1] 



No. 








IS 




A 


A 7 4 h 


AgNOj 0. 3N 


A g 6.9 






B 


A -tr * 7O 


AgNOj 0. 07N. 2n(N0,) 2 2H 


A g 2 . 6 . Z n 


13 


. 6 


C 


A 7 4 h 


AgNO-j 0. 04N. NFUNO* I. ON 


A g 1.6, N H j 


2 


. 5 


D 




AgNO 5 0. 8N. NH4NO3 I. OK 


A g 10. 4 r N H 4 


1 


. 5 



[0021] mm {tmtKn^^-jm<Di^o 
[0022] (tbBO u>7* u 

a> aB^5 0%;?3Wtf s?99)780) 7 0. 

0 % ; hW*' 97- • *' a^Mfil J) 2 5. 0 fll. */ U n - 
>^ffiKW0. 5g[5. tfUX^U>>7>y?X2. 0§P, 

asrsi»* 0. 5~i ogp, tm&m^m&BitfWk 
jossBtf u& 2 ic^i- 0 

[0 0 2 3] 
[SS2] 



No. 








A 


0 . 5 




A 


I . 5 




A 


2. 5 


^4 


B 


3. 0 




C 


10. 0 




D 


3 . 0 









30 



40 



»*. 1 m2^f- y 2 0~ 3 0 g £ Lfc. 

y • • «f y fttf • s^osjEEii 
[0025] smtH i cmsfaa^^) 
cmic-gjyi&y, mtcjtfe^K^sMBSiS (loo.ooo 

i/ml) & 1 ml4»y?WffiK9 3% ffiS2 5*C"e 

[0 0 2 6] 
»33 



N o . 








0 


0 




0 


0 




0 


0 




0 


0 




0 


0 




0 


0 




2 . 0 x 1 0 5 


1 . 7 x 1 0 7 



[o o 24] mMLfzmm^-Tj y^m^y^vzf so 



[0027] vmm 2 mm&®m 




7 



2. 5 cmlC-WWJ, J I S • P8 1 3 6(C£D££t\, 
TV»*lfl»BISItt(»ltJlV»T 5 0 0 g^StCT 1 

0 0 o®aiLt. i©s«^u:ov^±ia4»w 1 £> 



(5) #f#P 8-151037 

SWWrlcJtfi?' KtfStBSIfc (io5fl/ml) 5: 
0. 5ml4^J^jag9 3% ?ag2 5"CT'2 4^K 



(51)Int.C1.6 fSSgiJIS^ frftWm^ FI &ffil^©m 

B 3 1 F 1/24 A 
D 2 1 H 19/10 



